Summary. The 
Introduction
The luminal fluid of the mammalian oviduct, composed of tubai secretions and serum transudate, provides an environment for gamete transport and maturation, fertilization and early embryonic development. There is evidence that oviduct fluid, in addition to providing a favourable environment, may influence embryonic development. It is reasonable to assume, therefore, that oviduct-specific secretions may be necessary for the normal development of embryos in vitro. It is difficult to study oviduct-specific secretory products in vivo because the ever present serum proteins in oviduct fluid tend to mask their identity. The development of a functional oviduct cell culture system could circumvent this problem by providing a source of newly synthesized secretory products for analysis.
There have been few attempts to culture oviduct cells. Rabbit and pig oviduct epithelial cells have been grown in vitro and characterized morphologically (Nilsson & Hellstrom, 1957; Hellstrom & Nilsson, 1957; Bouillant & Greig, 1973) . Bovine oviduct epithelial cells have been cultured and the effects of exogenous gonadotrophic and steroid hormones on the production of lipids, glycogen and enzymic activity determined (Witkowska, 1976 (Witkowska, , 1979a . The ability of rabbit oviduct epithelial cells in suspension to synthesize specific products from radiolabelled precursors has been studied (Barr & Oliphant, 1981 ; Oliphant & Ross, 1982; Oliphant, Reynolds, Smith, Ross & Marta, 1984) . These cultures were maintained for only [4] [5] [6] h, however, and although synthesis of oviduct-specific glycoproteins was determined, subsequent secretion of these products was not demonstrated.
An oviduct expiant culture system provides a means of studying in-vitro secretion from tissue in which the integrity of the epithelial cells is maintained. Such a system also permits observation of regional differences in oviduct secretion since expiants can be obtained from different portions of the oviduct. Finally, development of this system may provide a technique for subsequent co-culture experiments with early embryos. label and incubated with 0-5 ml unlabelled medium for 5 h at 37°C. After 5 h the medium was collected and the expiants were washed once with medium and incubated for an additional 2 h in 0-5 ml unlabelled medium. At the end of the 2 h incubation period the medium was collected and the tissue was washed in HBSS then fixed in PAF.
The initial 5 h period provided a 'baseline' value to which the 2-h value was compared. By evaluating the dishes on a percentile basis, each dish of expiants served as its own control and allowed for comparison between individual dishes. In future experiments, the 2-h period will provide an 'experimental' value after addition of exogenous agents such as hormones (Adler et al., 1983 ).
Aliquants of the medium removed after the 5-h and 2-h incubation periods were analysed for the presence of secreted, labelled glycoproteins using precipitation by 10% trichloroacetic acid (TCA) plus 0-5% phosphotungstic acid (PTA) (Adler et al., 1983) . To each 0-25 ml medium sample, 5 ml cold (4°C) 10% TCA/0-5% PTA were added and left overnight at 4°C to precipitate glycopro¬ teins. The resulting precipitate was washed twice by resuspending in 5 ml fresh, cold TCA/PTA and centrifuging for 10 min at 500 g. To solubilize the precipitate a method used by Bigsby (1980) was employed. Protosol (New England Nuclear) (1 ml) was added to the pellet and stored overnight at 55°C. The solubilized sample was cooled and transferred to scintillation vials. Then 0-1 ml 30% H202 was added to each vial which was incubated for an additional 30 min at 55°C. After cooling, 0-1 ml glacial acetic acid and 10 ml Scinti Verse II (Fisher Scientific, Medford, MA, U.S.A.) were added. Radioactivity in the precipitate was determined using a Searle Delta 300 liquid scintillation counter.
Histochemical analysis. Expiants, fixed in PAF, were embedded in paraffin wax and sectioned at 6-7 pm. Slides were stained for mucopolysaccharides with Alcian blue, pH 2-5/PAS (AB-PAS) by the method of Jones & Reid (1973) with one alteration. The 30-min staining with Alcian blue (1% solution in 0-5% calcium chloride) was preceded by a 3 min rinse in 3% acetic acid. Tissue fixed immediately after collection from the animals served as a control.
Gel electrophoresis. Two experiments were performed from which samples were collected for gel electrophoresis. Expiant cultures were prepared as described above and pulsed for 18 h (tissue samples were removed after 1-5 h for autoradiography) in medium containing CR-ITS Premix and 12pCi D-[l,6-3H)N)]glucosamine HCl/ml or 20pCi [35S]sodium sulphate/ml (New England Nuclear). Expiants were then washed 5 times with HBSS and incubated with 0-5 ml unlabelled medium for 10 h at 37°C. The culture period was extended to 10 h to increase the amount of radiolabelled secretory products present in the medium, thereby facilitating fluorographic analysis. At the end of the 10-h incubation period the medium was collected for analysis. Tissue samples were fixed in PAF and prepared for autoradiography.
Aliquants of the 10-h media samples were prepared for SDS-gel electrophoresis. Samples were lyophilized and resuspended in 60 pi SDS sample buffer (Laemmli, 1970) with the substitution of 40 mM-dithiothreitol (DTT; BIO-RAD, Richmond, CA, U.S.A.) for 2-mercaptoethanol (Hames & Rickwood, 1984) . The samples were evaluated on 8-15% exponential gradient polyacrylamide slab gels (Laemmli discontinuous buffer system) as described by Van Blerkom (1978) . All samples were run concurrently with molecular weight standards (BIO-RAD).
Fluorographic analysis. To detect glycoproteins that had incorporated labelled precursors fluorographic analyses of the polyacrylamide gels were performed (Bonner & Laskey, 1974) . After electrophoresis the gels were fixed and stained with 0-1% Coomassie Blue R-250 in 46% methanol and 8% acetic acid for 30 min and destained overnight in 7% acetic acid. A platform rocker was used throughout the staining-destaining period. Gels were then transferred to 1 M-sodium salicylate (a fluor) for 30 min, dried under heat and vacuum and exposed to Kodak XAR-5 X-ray film (~1 4 days) at -70°C. Exposed film was processed by a Kodak X-OMAT Auto-processor (Kodak, Rochester, NY U.S.A.)
Autoradiography. Histological sections of expiants incubated with labelled glucosamine or sodium sulphate were examined by autoradiography (Stein & Yanishevsky, 1979 
Statistical analysis
The amount of acid-precipitable glycoproteins secreted into the culture medium was evaluated using a split-plot design (Steel & Torrie, 1980) 'Statistically significant at < 0-025.
Gel electrophoresis SDS gel electrophoresis of medium samples collected after the 10-h incubation period demon¬ strated a major band in the range of MT 66 000 while numerous lighter bands were found below this region (Mt 14 000-66 000) (Fig. 1) . Several small bands of Mr~9 2 000 were also present. Media from ampullary tissue incubations consistently produced denser bands on the gels than did media from isthmic cultures, suggesting that the ampullary tissue secreted a greater amount of the specific glycoproteins over the 10-h sampling period.
Fluorographic analysis
Differential secretion of glycoproteins between the ampulla and isthmus is demonstrated in Fig.  2 . The major band of the polyacrylamide gels (Mr~6 6 000, shown in Fig. 1 The second fluorograph (Fig. 3) 
Autoradiography
Slides were assessed after short-term (1-5 h) and long-term (30 h) (Fig. 4) the number of silver granules over the tissue was no higher than background. After 30 h (Fig. 5) (Fig. 6) . Radiation in the tissue after 30 h exposure to
[3H]glucosamine (Fig. 7) (Barnes & Sato, 1980a) , studies concerning the release of cellular secretory products in vitro are easier to interpret in the absence of serum proteins. Two serum-free media were utilized in this study, each containing several compounds known to stimulate growth and development of numerous cell lines in the absence of serum (McKeehan, Hamilton & Ham, 1976; Ham & McKeehan, 1978; Hayashi, Larner & Sato, 1978; Barnes & Sato, 1980a, b) .
Histochemical analysis was the first step taken to evaluate the oviduct expiants for the presence of secretory material. The results presented here are in agreement with those of Oliphant et al. (1984) and demonstrate that expiants isolated from both segments of the oviduct contain secretory material which stains with Alcian blue for acidic glycoproteins or mucopolysaccharides. This, how¬ ever, is contrary to the observations of Jansen & Bajpai (1982) who suggested that Alcian blue-positive material was confined to the isthmus. The presence of PAS-positive material in the apical portions of many of the secretory cells also was observed by Brower & Anderson (1969) and Jansen & Bajpai (1982) . Since PAS will stain both neutral and acidic glycoproteins it is not possible to ascertain from these observations whether the AB/PAS staining represents two different secretory products or simply one.
While (Shapiro, Jentsch & Yard, 1974; Hanscom & Oliphant, 1976 (Lloyd, Kennedy & Mendicino, 1984) . The lack of serum proteins or hormone replace¬ ment in the culture medium may be the cause of lower sulphate incorporation by the oviduct expiants in this study.
The results of this study indicate that rabbit oviduct expiants are capable of synthesis and secretion of specific sulphated glycoproteins in vitro and that there is a difference in the type and amount of secretion produced between the two oviduct segments. Since this expiant culture system mimics oviduct function in vitro, it may prove useful in co-culture experiments with early embryos by providing a 'temporary incubator' for those embryos destined for transfer.
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